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3D Ultrasonographic Evaluation of the
Fetal Heart with Ebstein’s Anomaly:
Original Image

Ebstein Anomalisi Olan Fetal Kalbin
3 Boyutlu Ultrasonografiyle Degerlendirilmesi

ABSTRACT Ebstein’s anomaly is an infrequent form of congenital heart disease. The diagnosis can
be made on 2D sonography by detecting the apical displacement of the septal and posterior leaflets
of tricuspid. Valvular insufficiency and cardiomegaly are also commonly seen. A 3D examination
of fetal Ebstein’s anomaly is described at 21st week of gestation, showing the volumetric four cham-
ber view of heart. 3D evaluation of fetal heart permits to better understand the anatomy as well as
to store the volume in order to perform offline analysis.
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OZET Ebstein anomalisi, konjenital kalp hastaliklarinin nadir bir tiriidiir. Tki boyutlu sonografide
trikiispidin septal ve arka kapaklarinin apekse dogru yerlestiginin saptanmasiyla tanisi konulabilir.
Kapak yetmezligi ve kardiyomegali de siklikla goriiliir. Yirmi birinci gebelik haftasinda kalbin ha-
cimsel dort odacik goriintiisiiniin gosterildigi 3 boyutlu inceleme tarif edilmektedir. Fetal kalbin 3
boyutlu incelemesi anatominin daha iyi anlagilmasini sagladig: gibi hacimsel bilginin saklanarak
hasta kalktiktan sonra da incelemeye izin vermektedir.

Anahtar Kelimeler: Ebstein anomalisi; ekokardiyografi, ii¢ boyutlu; prenatal tam
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bstein’s anomaly is a rare form of congenital heart diseases (CHD)

which accounts 0.3-0.6% of all cardiac defects.' The anomaly is cha-

racterised by the apical displacement of septal and posterior leaflets
of tricuspid valve. The portion between the original atrioventricular valves
and displaced cuspis of the right ventricle is unified with right atrium which
is called “atrialization of right ventricle”. Tricuspid valve insufficiency, car-
diomegaly and left axis due to right atrial dilatation are the classical find-
ings.? Usually, the diagnosis could be made using the apical four chamber
view on 2D sonography.

We examined a woman at age of 29 year old who was first admitted at
the 21* week of gestation. She was the mother of a healthy girl at age of
two years old and did not carry any risk factor for CHD. The examination
was made using the convex volumetric transducer (RAB 4-8 MHz) on a VO-
LUSON 730 Pro (GE Medical Systems, Kretztechnik, Zipf, Austria) system.
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Cardiomegaly was the initial finding causing the
pulmonary hypoplasia. Apical four chamber view
demonstrated the intraventricular attachment of
posterior and septal leaflets of tricuspid. Color
Doppler examination showed marked reflux during
the ventricular systole (Figure 1). Volumes were
acquired starting from the level of four chamber vi-
ew of the heart where the sternum of the fetus is in
closest position to the transducer. Volume acquisa-
tion and angle were setted to low quality and 25°
for scanning the entire volume of heart in one car-
diac cycle. Multiplanar image was obtained and
processed to get four chamber view on 3D (Figure
2). The family opted to terminate the pregnancy
but denied to perform an autopsy.

Prognosis of fetal Ebstein’s anomaly is usually
lethal and a report of Polish cohort found that 90%
of babies died mostly due to pulmonary hypoplasi-
a.® Berg et al. also reported a poor prognosis with
Ebstein’s anomaly. The authors pointed the impor-
tance of the difference of right atrial area index be-
tween the few survivors and the non survivors.
While this difference did not found to be signifi-
cant due to small number of cases, the alteration
from the fetal to neonatal circulation interfere to
determine the postnatal outcomes.* In another re-
port, Berg et al. had evaluated the hemodynamical
changes in fetuses with obstructed right heart.
They found that altered indices on the ductus ve-
nosus signify cardiac compromise in babies with
Ebstein’s anomaly in contrary to the other obs-
tructive lesions of the right heart.> However, these
results require to further studies, due to lack of suf-
ficient number of cases.

While the diagnosis of Ebstein’s anomaly is
usually possible using the 2D sonography, we beli-
eve that adding the 3D cardiac evaluation may per-
mit to better demonstrate the CHD. The ability of
storing the entire volume of heart is an other ad-
vantage of 3D allowing reevaluation.
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FIGURE 1: Apical four chamber view of the heart in color Doppler examina-
tion showing marked valvular insufficiency. Note the left axis of the heart du-
e to right ventricular (RV) dilatation.

Ve: vertebra.

FIGURE 2: 3D four chamber view of the heart in Ebstein’s anomaly. Asterisk
located on the interventricular septum shows the low set insertion of the sep-
tal leaflet of tricuspid.

RA: right atrium, RV: right ventricle, LA: left atrium, LV: left ventricle, M: mitral valve.
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